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Abstract

:

Background: Aging is key to inclusion, and it should be taken into account when designing every place of human activity. However, the implementation of such guidelines often fails the human-centric aspiration as health and design domain interpretation gaps impede the suitable reading and implementation strategies. Purpose: This study aimed to understand critical factors in the place-of-aging and to examine the gap in domain interpretation affecting age-friendly housing. Methods: Using grounded theory as a base, questionnaire interviews were implemented either face-to-face or through an online process by health and design domain experts. Overall, 40 respondents (20 health and 20 design experts) evaluated the key criteria to prioritize according to their value of importance. The factor analysis resulted in the stated deviation, suggesting a necessity to redefine the attributes of the dwelling based on a people, place and process framework. Results: The systemic analysis affirmed the inter-disciplinary gap to enhancing the dwelling provision. The health domain experts consistently ranked the criteria higher or equal than the design domain except for safety and security criteria. Both domains agreed that affordability is a main concern, as elders must be able to afford their dwelling choice. Conclusion: The valuable finding of the key criteria in the study is to uphold the value of the urban health resilience implication as the core of this study.
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1. Introduction


Cities have large numbers of older citizens and are home to 43.2% of the older population [1]. The apparent spatial unevenness and place-embedded implications of population aging nowadays suggests a significance need to adjust the scale-driven and spatially-based attributes for aging-in-place [2]. Places in which people grow old are hostile and challenging, presenting potential barriers to the implementation or design consideration of ideal aging-in-place [3]. This requires a cohesive understanding and linkage of people and environment to align within health resilience thinking. The physical, social, and service aspects of communities and housing options should be enhanced [4]. To this end, possible measures require preplanning, which is critical and necessary. The aging population presents numerous challenges to the built habitat coping with providing adequate services to the inhabitants; that includes the design of the living environments [5]. Given the needs of an aging society, the planning and design of cities, communities, and housing should be centered on age-friendliness to strengthen a community’s functions and create innovative housing products [6]. It is ascertained that ‘age-friendly’ housing should be suitable for residents of any age; the location or place, provision of multigenerational multi-unit living arrangements, and suitable spatial arrangement should be the focus [7]. With the new demographic structure change, it means that the housing conditions, economic security, health care, and comfortable living environments for older adults should be carefully examined [8]. In addition, it is ascertained that long-term care and the improvement to the prevailing dwelling condition for the aging are worth further research.



Although acknowledging that the place-of-aging is important, intervention-based medical pharmacological and high-tech perspectives are customarily the finite solutions being considered by the health domain nowadays. The built environment—that is, human-made surroundings—are rarely considered but worth exploring [9]. For health-related professions, space is regarded as locations within a Cartesian world that, in and of themselves, have no meaning [10]. To age-in-place, the focus should be on improving the dwelling experience: that is, physical and non-physical understanding gathered [11,12]. The demand creates an impetuous attention to understand the state of being for the aging demographic; this is crucial in creating effective and acceptable dwelling and care that is tailored to their unique needs. Of course, the dwelling should provide adequate living spaces for as many healthy years as possible [13]. The person-centered spatial accommodation can improve the quality of life in older adults. Yet, this definite interpretation gap among the health and design domain has brought forth an implementation barrier to a collaborative effort for adequate place-of-aging. Certainly, a broader integrated approach in allowing spatial complexities in the formulation of an implementable solution could facilitate more effective aging-in-place [3,9,11]. Not much is known yet about how to translate these preferences into practical living concepts and architectural design [14]. An optimized living concept should categorically consider the architecturally feasible combinations of dwelling while considering various aging-friendly urban attributes highly recommended by the WHO [15,16]. The systems fail at the weakest link—the built environment [9]. Even if the living quarters are equipped with universal accessibility devices, the place could still be ill-fitted for aging people with or without impairments or frailty of any kind [17,18,19,20,21]. Disparate guidelines require cohesive planning from the health and design domain, hence the purpose of this study.



The optimization of the opportunities for health, participation, and security to enhance quality of life as people age is important [22]. Aging is key to inclusion, and thus, it should be taken into account when designing every place of human activity [9]. Environmental gerontology acknowledges the distinctive link between the aging process in conjunction to the physical environment [23]; tools have been developed to address environmental needs for older adults [21,24]. However, the implementation of such guidelines often fails the human-centric aspiration as health and design domain interpretation gaps impede the suitable reading and implementation strategies. To foster urban health resilience, an inter-disciplinary consensus could realize more productive results [13]. This study aims to determine the divergence in the health and design experts’ opinion as well as a suitable criteria framework model for assessment application. The place-based familiarity and environment are key drivers of living preferences. The social and habitat domain of functional ability is pertinent to the thematic priorities of aging friendly and urban places [25].




2. Materials and Methods


2.1. Study Site


Taiwan became an aging society in 1993, and subsequently, an aged society in April 2018 when its aging older population grew to 14.10% of its total population [26]. Taiwan has witnessed a rapid demographic aging at a rate that is more than twice that of European countries and the United States [27]. Currently, one in five people is an older adult [28], meaning above the age of 65. The sub-replacement fertility rate has ameliorated the declining birth rate. Taiwan recorded only 181,601 births in 2018 and a low birthrate of 165,249 births in 2020 [29]. In a relatively short period of time, Taiwan needs to respond swiftly to accommodating the aging demographic. To encourage the promotion of places for the aging, the Ministry of Health and Welfare’s Health Promotion Administration (HPA) initiated the Age-friendly City Awards to encourage government agencies to draft public policies that include elderly health and build a supportive environment for senior citizens. There are 1043 elderly welfare institutions, including 42 nursing homes and 1001 long-term care institutions: the demand for elderly housing far outweighs the current supply. Policies such as the” Senior Citizens Welfare Act” promulgated in 1980 created incentives to set up new apartments and elderly communities.



The local Taiwanese society retained a traditional culture based in Confucianism. Notably, this is based on respect for the aged and wise. At the same time, the family structure’s change in Taiwan has shifted dramatically in recent decades. Aside from the urban nuclear family dwelling, the rise in living with spouse only, living alone, living with relatives and friends or in elderly care and nursing institutions means a lack of cohesive planning to accommodate the aging population. The state lingers as the birthrate continues to decline and the aging demographic continues to rise (see Figure 1).



With Taiwan becoming an ‘aging’ society in 2018, the island-state continued its rapid aging process coupled with a declining birth rate. Aside from the urban nuclear family dwelling, the rise in living with spouse only, living alone, living with relatives and friends or in elderly care and nursing institutions means a lack of cohesive planning to accommodate the aging population. In a relatively short period of time. The Social and Family Affairs Administration under the Ministry of Health and Welfare reported a total of 1084 nursing homes and retirement communities in Taiwan collectively looking after 51,000 older residents in Taiwan [30]. At the same time, the family structure’s change in Taiwan has shifted dramatically in recent decades (Figure 2).



In the 1990s, private sectors began to invest in nursing homes constructions: Pacific took over the Peitou “Sesame Hotel “ and converted it into Taiwan’s first senior housing, the Chang Gung Health and Culture Village in 1992; the Ruentex Group foresaw a future society of platinum opportunities, and they started planning and construction in 1993 [27]. As a needs-oriented approach, user-specific user needs are assessed, but the implementation phase should take into account aging societies and sub-replacement fertility rates. In other words, age friendliness is central when planning such housing options. This phase focuses on two concepts: that is, emphasizing the notion of lifetime homes, which entails accessible design, universal design, and open building, so as to meet the spatial adjustment needs caused by changes in age.



Although the long-term care plan 2.0 introduced by the MOHW in 2017 began to promote the concept of aging in place, the 10-year holistic undertaking seeks to embed care services in the community as well as secure long-term care providers. Aging-in-place, however, requires a retrofit of the interior space and infrastructure; the improvement should be renewable or customizable according to one’s needs. The current home layout based on the nuclear family need must transform it into a multigenerational aging-in-place (in the home). Elders have adopted this concept as a preferred choice and a prevailing trend for seniors in Taiwan [17,31].



‘Age-friendly’ housing is still at large in many built communities. The demand has surged; 33.83% of the total population aged between 55 and 65 are willing to stay in nursing homes agencies, apartments for older adults and community shelters that allows aging adults to look after themselves in their future life. However, only 19.46% of adults aged over 65 accept this living style, and the highest reluctance is from the group aged 65 to 69. To that end, improving access to health care is essential to advance the quality of life; the private sector in Taiwan has begun to advertise aging-in-place as a viable option for prospective buyers by increasing amenities and convenience within the development. However, divergence from the implementation strategy in retrofit or a new design for age-friendly housing creates a confusing state; the design and health domain continue to examine the criteria in disparate and divergent manners.




2.2. The Place-of-Aging: A Perspectival Understanding


Aging inheres accumulating a biological handicap that affects the physical and mental capacity. From the physical health perspective, conditions include poor vision, arthritis, urinary incontinence, hearing loss, reduced reflexes, poor balance and mobility problems [32,33]. Aging-in-place views aging as a normal part of human growth. It allows aging at home and aging in a familiar habitat. The aging process should allow for a natural evolvement for older adults in the settings they live in. The place-of-aging then is an integrated concept that consists of incorporating the idea of aging-in-place and allowing the flexibility of multigenerational living or care arrangements within a lifetime home. The WHO (2019) expanded the critical consideration to include the role fulfilled by environments that are supportive for more older adults in numerous areas (health, long-term care, transportation, housing, work, social protection, information, and communication). Public spaces around the place-of-aging should be accessible and allowing mixed-use activities.



To stimulate and support urban aging, an initiative of the World Health Organization instilled the program for cities to meet the needs of older citizens. Thus, allocating a proper physical environment, civic participation, fostering place for social interaction, and community support must come into place [3]. To consider where the aging residential population moves, location choices come to mind. It shows that senior households move to places with highly valued consumer amenities including health care, high temperatures and low taxes [34], which are often closer to their place of birth. Elders prefer to age-in-place; not only does the familiarity reinforce a sense of attachment to home and neighborhood, it improves well-being and social connectedness [32,35,36]. Affected by the built environment, elders’ mobility is also a crucial concern for aging-in-place [5].



Policies to stimulate the older adults to live independently at home for as long as possible have been promulgated by various governmental agencies [33]. It permits residents to stay at home and participate in the community in a safe manner [37]; they can retain their independence, familiarity and comfort regardless of age, income, or ability level [38]. Eight domains within the living context are recommended by the WHO: affordability, essential services, design, modifications, maintenance, aging-in-place, community integration, and housing option [39]. Mostly detailed as a public health guideline, these recommendations have not translated into a spatial design framework. Moreover, although there is a preference to age in the community as “aging in place”, healthcare and design experts in the essential constituent to provide service and the spatial environment have not agreed; to realize a cohesive understanding, all stakeholders must strive to create a common ground regarding a sense of well-being relating to a person’s goals, functional capacities, and opportunities [40]. Universal accessibility aids are not a panacea for the psychosocial integration of older adults [41,42].



It is imperative that both perception and physical needs be addressed especially for people with multi-morbidities who require solutions of increased complexity and variety [9]. The aging population are forced to dwell in ill-functioned homes or in communal nursing homes. Professional stakeholders should consider such multi-faceted criteria [23,43,44]. As the health domain continues to set new guidelines, the design domain rarely places user experience in terms of ordinary built environment as a subject matter during the architectural design process [9]. For example, in Western housing spaces, environmental barriers for older adults, especially for those with functional limitations, are common obstacles observed in many homes [45]. Similar cases exist in Taiwan, as the design domain follows a mainstream Western architecture education and training. As the new health-related guidelines are being set, the obstacle immensely enlarges the hard-to-reach interpretation challenge for the design domain. Therefore, discussion based on lifetime neighborhoods, livable communities and age-friendly cities necessitates an inter-disciplinary strategy to advise suitable spatial action plans [3,33,46,47].



Active aging indicates a process of optimizing opportunities for health, participation, and security in order to enhance quality of life as people age […], allowing people to “[…] realize their potential for physical, social and mental well-being throughout the life course” [48]. Conversely, physical inactivity could accelerate the aging process. In this regard, a proper living setting in a familiar setting could increase the social and physical engagement, thus contributing to the well-being state for aging-in-place.




2.3. Human-Centric Criteria for Aging-in-Place


Proper age-friendly environments help foster healthy aging in two ways: by supporting the building and maintenance of intrinsic capacity across the life course and by enabling greater functional ability so that people with varying levels of capacity can perform the things they value [48]. Proper social contact in the community provides support for access to resources and can prevent isolation and loneliness [49]. Between physiology, perception and the habitat, the gap remains at large. Gaps in the provision of adequate habitat for assisted housing and home environments prompt a need for proactive measure to resolve the manifold standards for practice or regulatory structures for the design domain [34].



To comprehend the multidimensional nature of active aging, the input from the health perspective can contribute to the understanding of the individual micro (person), meso (process), and macro systems (place and policymaking) based on health (prime) environments [50]. Taking a resilience stand imposes a challenging yet propitious notion implementable in community planning; it solicits a neighborhood to acquire a “malleable” state, which is attainable via a flexible adaptive process inclusive of diverse disciplines and stakeholders [13,51] to satisfy populations with greater longevity; the result is a friendlier demographic aging [52]. The spatial practice regards that the ‘domesticity’ must not only refer to local typologies but also resident’s subjectivity, movement, physicality, identity, and functions served [13].



This study ascertains the multi-criteria from the current WHO framework, examining the social and habitat-related factors involved (Figure 3). The main intent should focus on taking the preferences and values of the individual and his or her relatives into account when deciding on the provision of care, which has major implications on the quality of life in older adults [46,53]. The process in human-centered consideration iteratively unites innovative thinking through inspiration, ideation, and finally an implementation phase [54,55]. The focus produces a dual-centric realm to the research. This study argues that through the inspiration phase, a redefinition in the understanding of the aging-in-place should contest the known assumptions in the existing framework and begin to define the critical issues pertinent to the older adult’s facilitation to age in place [56]. Professional stakeholders participate in the ideation to generate meaningful criteria to implement aging-in-place as a viable option for older adults wishing to stay in place. Finally, the attained process could generate an implementation framework to further test and refine assumptions, prototyping tangible tools in fulfilling a meaningful place for the place-of-aging. Place attachment and health resilience trigger an adaptive process in which the transitioning for aging-in-place may happen. Due to lack of exposure or grasp on how the built environment affects human perception and physiology, the design domain remains unaware of the impact that space may have on the mind and body of the aging population.



Figure 3 identifies the dimensional consideration in aging-friendly housing to aging-in-place. Human-centric evaluation places attention on such processes that should encourage prolonged engagement and new insights on how the life experiences of older adult’s shape preferences, beliefs, and habits [13]. In terms of the consideration process, we proposed the processional consideration as follows:



	
Inspiration Phase: The social and habitat dimensional criteria are considered. Attribute criteria characterized by the ability to afford and facilitate daily life in the community; the ability to conduct day-to-day activities in place, diversity in keeping habitual lifestyle, and connectivity with social network are pertinent to aging-in-place. Within this consideration, the affordability, community connection, access to service, place-based lifestyle and community well-being are part of the inclusive evaluation to attain a social satisfaction toward aging-in place.



	
Ideation phase: As per the re-defined criteria, the time of restructuring of the dimensional criteria is obtained. Within the social–spatial habitat domain, the focus is placed on attaining meaningful place attachment as well as optimized health resilience. A high correlation of place, people, and process should be weighted.



	
Implementation phase: As per the restructured thinking, the dimensional criteria could be edited into the human-centric focused framework within the social–spatial factors. This is characterized by a domain-friendly and realizable design that reduced anti-social spaces and low interaction among the residents within the community. Newly defined criteria are derived from the restructuring of decisive factors and characterized by the domain inter-mixed issues and accrued understanding from weighted analysis.







2.4. Assessment Method


Utilizing grounded theory as a method of inquiry and a resultant product of that inquiry [57], the aging-in place issue references in the WHO’s friendly aging recommendation as a base, we utilized the human-centric design thinking to regard and separate the criteria by the people (social) and place (habitat) factors [3,58].



This study aims to identify ‘concerned variables’ based on the realistic preferences, values, attitudes, behaviors, and decision-making process among the health and design domain knowledge. Twenty experts from the health domain, including gerontologists, nurses, and medical doctors, were invited. From the design domain, architects, interior designers, and contractors were asked to respond to the questionnaire. Key questions are further assessed through the descriptive and exploratory multivariate analysis.



Taking the participant observation stand, the questionnaire interview process allows local domain groups to assess the issues and concerns faced by experts. The participating experts expressed their opinions as an active participant and an objective observer in facilitating the aging residents in their place-of-aging. The assessment process was conducted either through face-to-face or through an online questionnaire; the responses were measured by the domain expertise of the respondents’ assessment in the scale of importance in regard to the spatial or social impacts on the aging population and their dwelling condition. Perceptions of surroundings differed from individuals depending on domain and experiences attained from domain expertise; from these, subjective and objective criteria were judged and a scale of importance was given. These critical differences could not be evaluated using other means. The cumulative result from the interactions and experience gathered by the domain experts were measured as the derivative to the direct spatial and/or social dimensions; in turn, it measured the criteria concerning aging residents’ aging-in-place in responding to related measures and impacts involved.



The assessment criteria framework is as follows: In the inspiration phase, a domain consideration questionnaire was given to professional stakeholders (Figure 4). Then, the quantitative evaluation based on the questionnaire was conducted. The numerical quantifier of attributes relevant from the two expert groups is collected; there were a multitude of defined concerns during the design stages, as outlined by the WHO AFFC, from which critical differences were focused, which allows for the amplest scope for revealing divergent motivations incentives. The experts were invited to return a questionnaire between December 2020 and January 2021; the study utilized mutually anonymous evaluation of the questionnaire to prevent undue influence by certain members of the team [59]. The quantitative assessment is divided into eight domains to describe the framework; the comparative factors were then further analyzed to obtain an improved understanding of the housing features that enable aging-in-place.



To assess the critical factors in the ideation phase, this study ascertains that both the physical and social realms are key determinants for consideration to remain healthy, independent, and autonomous long into their old age. Within the housing checklist provided by the World Health Organization [39], this study proposes to integrate the attributes into two main categories of social and habitat consideration. Factor analysis as a statistical method is used in this study to allocate variability among observed and correlated variables [60]. affirmed that 20 to 50 variables are suitable but emphasize that fewer variables can be used. Furthermore, [61] notes that for the study data to be considered suitable for factor analysis, the correlation matrix should show at least some correlations of r = 0.3 or greater. Finally, in the implementation phase, this study proposes a revised consideration framework, taking into account the quantitative result for critical factors. The human-centric thinking could obtain a more meaningful process in the aging-in-place for older adults while in keeping the valuable place attachment and health resilience.





3. Results


3.1. Respondents’ Demographic Characteristics


Questionnaire interviews were implemented either face-to-face or through an online process. The combined group of 40 respondents (20 health and 20 design experts) in Taiwan evaluated the key criteria to prioritize according to their value of importance. The health domain experts comprise doctors, gerontologists and nurses engaging in elderly care. The design experts practice the design of buildings and interiors; most of them have experience in the design of buildings or interior retrofit for elderly adults. We underscore the eight attributes as proposed by the WHO, asking each domain expert to evaluate the importance of each attribute’s criteria in the implementation for aging-in-place. The eight attributes were given on their ranking importance by both domain experts. If respondents felt that the place-of-aging currently lacks features that were thought to be important for a place for aging, the questionnaire also asked respondents to elaborate on attributes that necessitate focus or attention.



Prospective criteria consideration in terms of social well-being and adaptability were illustrated. In total, 40 respondents were selected to represent age, gender, domain-specific experiences, and part-taking opportunity in the implementation of aging-in-place in the local communities in Taiwan. Most health domain respondents were clinical nurses, gerontologists, and medical doctors. The design domain comprises architects, interior designers, contractors or architecture education-related professionals. Respondents must have practiced within the profession for at least 5 years. Respondents’ ages varied, with the youngest being in their late twenties and the eldest in their 60s. The results reflect the feedback from the respondents.




3.2. Inspiration Phase


3.2.1. Respondents’ Results by Inter-Domain Comparative Assessment


Both domain groups evaluated each criterion for the result of the weighted importance, specificity, and assessment toward the criteria to fulfill aging-in-place. From Figure 5 below, the consideration is the ranking per domain on the eight criteria evaluated by health and design domain experts. The respondents’ weighted assessments are illustrated in Figure 5.



In the overall comparative weighted assessment, health domain experts consistently ranked the criteria higher or equal than those in the design domain except for safety and security criterion. This is due to the legal responsibility of the design domain to ensure user’s safety in the physical habitat. Both domains agreed that affordability is a main concern, as elders must be able to afford their dwelling choice. It is therefore a shared interest that could be deemed a public issue. For community and connection criterion, both domains ranked equally, reflecting the importance of connecting to the community and having adequate interaction with others. Community connection criterion was ranked equally by both domains, as aging-in-place requires the health domain’s directive guidance as part of the overall health consideration. This guidance directive has spilled over to the physical space requirement that must be implemented by the design domain. However, it is ascertained that most of the criteria rely on the design domain to be implemented adequately in the physical habitat. The guidance implemented by the health domain could be assistive or disruptive, as the knowledge gap and difference in the criteria-weighted importance is clearly reflected through the comparative assessment result. By domain, the design domain respondents evaluated the affordability as being the most important, followed by safety and security, with essential service, design, modification and maintenance ranked equally with a numerical value of 4.2. Access and proximity ranked lowest with a value of 4; this may be justified, as access to other amenities or space beyond the legal boundary is not the design expert’s legal responsibility through design intervention. The health domain ranked safety and security lowest at 3.8, which was followed by community connection at 4.1 and design at 4.3; these were most probable because it is beyond the health domain’s legal or domain expertise and dependent on the elder’s ability to connect socially or with another domain’s practice; it is therefore independent of the health domain probable expertise interventions. Affordability and maintenance criteria were ranked highest, at 4.9 and 4.7, which reflect the domain’s understanding and concern over the dwelling habitat condition for the older adults. Overall, we observed a disparity between domains. The health domain remains the active voice directing the guidance on the aging adult care, while aging-in-place requires more intervention from the design domain. This clear gap in domain disparity reflects the state of gerontology in the elder care field as well as a design-incongruent practice to afford the best living condition for the aging population.




3.2.2. Respondents’ Result by Domain Expertise and Criterion


By each criterion grouping, the average weighted average is shown in Figure 6 below.



For the community connection criterion shown in Figure 6a, the aim is to stipulate the importance of outdoor spaces and buildings, including the provision of visual and audio cues and adequate crossing times, street lighting and accessible elevators, ramps within the approach to the dwelling and the community public space. Both domains ranked similarly, although differences do exist in perception and importance value. For outdoor private space, the design team ranked a score of 4.3, which was followed by the presence of sharing space and then communal facilities and green spaces. The health team felt otherwise, ranking the presence of sharing space most significant with a score of 4.2, which was followed by outdoor private space then communal facilities. For Figure 7b, access and proximity, design experts scored lower than healthcare experts. Design experts ranked community centers the highest, with a score of 4.4; health experts, however, ranked public transport, parks, and general services as equally important with a score of 4.8. Health experts regard community auxiliary services much more important than the design experts. In Figure 7c, the safety and security criteria are weighted; design experts ranked safety measure and security from intruders equally significant, while health experts ranked safety from intruders first followed by sharing of the home environment.



The divergent views on attributes of essential services, design criteria and modification and maintenance are affirmed (Figure 7). Design experts held equitable balance in the criteria for essential service (Figure 7a). Health experts ranked domotics the highest, which is followed by heating and lighting; the cooling system was ranked the lowest. Interestingly, domotics is building automation for a home, which is often referred to as a smart home or smart house. It monitors and/or controls home attributes such as lighting, climate, entertainment systems, and appliances. For design criteria (Figure 7b), the design experts adhered to an unbiased view on all the criteria alike, while the health experts ranked room type and layout highest by housing size and accessibility. Design experts felt that design attributes must be evaluated holistically; health experts ranked sporadically. We observe the most visible divergence in the design criterion. Those in the health domain evaluated this criterion highly, giving a value of 4.3 to 4.8, especially for room type and layout attributes. This could be seen as a confirmation that the health domain prioritizes the spatial features, which are expressed in the layout and room type configuration. For the modification and maintenance attributes (Figure 7c), health experts predominantly ranked higher than the design experts, which represent a direct divergence of opinion. Design experts view modification as a necessary improvement due to need or age, while the health experts view each criterion as an added element to the physical environment. Overall, the domain expertise difference in views and importance is apparent. As the need for quality aging-in-place continues, there is a need to obtain a consensus and strategy.




3.2.3. Ideation Phase-Comparative Factors Analysis


The divergent views from the health and design experts represent the divergent shift within the socio-physical provision. The dynamic variance involves a divergence in need of integration. The component factor analysis extracted three main factors relevant to the aging-in-place design consideration for dwelling on Table 1 shown below.



The results show that six of the 28 items are highly correlated. The statistical procedure reveals three meaningful clusters of variables. The design-based social linkage has been affirmed. The social attributes constitute the most important variable; the environmental linkage follows as the physical attribute is desirable. This is critical in the provision for the main transport or venue for the aging-in-place. Lastly, the safety-based well-being factor denotes how safety and security in one’s home and community contribute toward the social well-being in an aging person residing in the neighborhood. Two variables in the essential services domain (air conditions and lighting) and one variable in the design domain (housing size) showed high correlation with design-based social linkage in the factor analysis. The air conditions, lighting system and housing size enhanced the indoor comfort, mood, safety, and well-being of more older adults living in Taiwan. Healthy experts agreed that the above essential services assisted with conditions such as depression, dementia, and frailty.



Three variables of maintenance domain (cleaning and control interventions, inspections, checks, revisions, or replacements) showed high correlation with design-based social linkage in the factor analysis. The opinion of health experts was that the maintenance domain was considered a significant task to ensure a safe and a healthy home environment. The predictive maintenance has been assumed as the most effective strategy to adopt the risk assessment. The assessment exploration of health care and design experts allows an understanding as to how to accommodate friendly aging design principles in the housing or dwelling, allowing for resilient practice to be realized Conceivably, the solution is to categorize three leading factors as a plausible alternative to the urban aging-in-place dwelling design that accommodates the increase in aging population or changing demography. Furthermore, it could be more attentive to the changing household age composition and create more resilience-conscious dwelling and urban public accessibility.




3.2.4. Implementation Phase: Adopting People, Place and Process as Main Consideration


The social relevance dimension takes people-specific attributes into consideration, while the habitat relevance dimension considers spatial attributes integrated into a comprehensive assessment. The cohesive interlinkage enables health resilience and fosters place attachment. Since the quality and quantity of our social relationships have been linked not only to mental health but also to morbidity and mortality [62], a decisive inter-disciplinary understanding benefits the realization of age-friendly spaces for the elderly adults [63]. AIP (aging-in-place) must include the process of frequent physical, behavioral, as well as social adaptations among older adults, which illustrated the intersectionality of space and time [64]. One essential aspect of delivering human-centered place and process must focus on people’s participation, specifically, collaboration and engagement [65]. A proper environment fulfills a key role in maintaining the functional ability of older adults or facilitating comprehensive attention and health care [48]. In fact, the habitat relevance is crucial in achieving health resilience. Ideally, to promote proper physical activity levels and regular exercise, health-driven initiatives from public agencies in many countries provide guidelines for physical activities for all age groups [66,67] with full details on scientific proven health benefits, which have been published in the United States [US Department of Health and Human Services]. Therefore, the local environment holds its own physical and social identity based on its dominant features and constructed by a collective attribution; each resident uses the self-identification of the city and the built environment with its connotative meanings, which influences a person’s identity. The concept for aging-friendly housing is shown below in Figure 8.



To attain the necessary health resilience, aging-in-place should consider the habitat and the possible interactions among residents in the community. While the health domain has resorted mainly to technology-assisted device and sensors, the design domain still has difficulty in realizing a successful human-centric solution. This result is an entity that has a social dimension and a very real physical basis [68]. Factors such as natural light, landscape features, and design that enables small group clustering should be weighted [69]. Therefore, the proposed structure for the design thinking is as per Figure 9 below.



Design-related practice regarding domestic settings and the building regulations tend to be diverted by place-specific issues related to the interface between human health and interior design [9]. Often, as residents become frail, the aim is to adapt the domestic environment with home care assistance in their own homes [68,69]. However, throughout the process of design decision making, useful design guidelines are necessary to successfully carry out the design [70]. Aside from the health domain consideration, it is argued that communities should provide services and opportunities tailored to the needs of older residents to enable active participation [48]. Social isolation and loneliness could be linked to the way that our environments inhibit meaningful social encounters [71]. The design thinking for the place-of-aging and its physical habitat is seldom considered in the framework proposed by the WHO. The divergence in domain expertise within lays in the difference in understanding between the two domains. While the health domain emphasizes the safety and connective power within the social realm, the design domain focuses on the physical attributes that enhance the activities generated within the daily living routine. Therefore, the affirmation of the design-based social linkage should bring forth a more detailed focus on the contribution of design in the provision of human-centric place-of-aging. The social attributes constitute the most important variable as considered by both domains; the environmental linkage follows as the physical attribute is desirable as the main transport or venue for the aging-in-place.



Lifestyle represents a crucial element in aging-in-place. As such, factors contributing to healthy living and better sustenance in social engagement should be instilled. A growing body of evidence supports the role of design-led social attributes, as aging-in-place in a familiar setting is conducive to active living. Given the pivotal role of space in health, a “healthy” lifestyle must include the design and provision of appropriate living space. It is a primary non-genetic factor affecting elderly adults’ health and lifespan. A better understanding of the underlying mechanisms is beneficial to designing space conducive for healthy lifestyles and to develop appropriate design interventions aimed at enhancing the living habitat. The human-centric approach focuses on the people, place and process criteria cohesion. The three factors of design-based and people-based social linkage, place-based environmental linkage and process-based social well-being attributes should be incorporated as the core thinking when devising the living space for place-of-aging. To understand the people’s daily routine and activities is quite important; it should be a place-based observation and analysis; further, each place has a unique geo-cultural specificity that requires an indigenous strategy; lastly, the process in which this is achieved is perceptibly distinctive. Obviously, the current universal framework approach should give avenues for the design domain’s interpretation, since the methodology encompasses common design mechanisms that could target human-centric measures for healthy place-of-aging.






4. Discussion


4.1. The Meaningful Places and Human-Centric Inclusive Thinking


From a well-being perspective, inclusive thinking in the design of housing and the communal amenities for seniors could utilize health-related measures to increase the mobility and help to ease the transition through the process of aging. However, divergence in the interpretation and perception of physical environment could interfere with a satisfactory experience of aging-in-place. People-centric thinking should be encouraged. Lacking such thinking could mark a definite inequality within the social and physical determinant of health for the aging residents and quality of life in seniors. Encouraging elderly adults to conduct physical activity could prevent frailty, reduce the risk of chronic illnesses, improve cognition and reduce anxiety. On the contrary, inactivity and a sedentary lifestyle could decrease one’s health condition. This is a critical factor that should be addressed in the design process but seldom realized. Furthermore, a lack of cohesive and integrated thinking has caused inadequate and inferior solutions as the outcomes of age-friendly dwelling approaches seldom approximate the assumed targeted outcome within the dwelling habitat. To promote better understanding of the experiences of aging-in-place in changing environments around the world, steady cooperation among and between professional health care and spatial design stakeholders’ contribution is essential to provide the adequate living environment.



Increasingly, communities are adopting the concept of lifetime homes. This encapsulates a broader interpretation of the suitability of housing, extending to the whole life course of a person. Designing for the targeted user group has become a core issue for the health and spatial design professionals. While it is clear in the literature that ‘aging-in-place’ is much preferred, a resilient living habitat demands further attention. It is ascertained that developing understanding of the needs and preferences of aging societies will be crucial to assist in the provision of suitable housing and sustainable communities in the long term. This thinking links to universal design, which is aimed at satisfying the needs of all inhabitants, regardless of age or need. However, the large concentration of aging residents in the community visibly demands a design that answers to the demographic change. Developing understanding is crucial to assist in the provision of suitable housing and sustainable communities in the long term. The design criteria are recognized as a key factor in determining their quality of life and health. This reflects users’ needs and preferences; functionality, cognitive inclination and sensory capacities derive from place-based environmental and sociocultural characteristics, environmental interventions such as adaptations and changes to the physical and social domains/aspects.



A knowledge gap in promoting mobility and health resilience as related to the people–environment is evident; comparatively less academic research is available on older adults’ preferences and related environment attributes. Health resilience is central to an age-friendly city and the Sustainable Development Goal of inclusive, safe, resilient and sustainable communities. Measures such as the MIPAA (Europe) and Age-friendly cities and communities (AFCC), as well as those of local institutions, have addressed the issue of adjusting the habitat to promote active and healthy aging as well as instilling an increase in quality of life and well-being. Therefore, higher-density neighborhoods are needed that support a range of green infrastructure and transport, affordable housing, and vibrant, exciting, sociable, human-scaled pedestrian experiences.



The importance of person–environment interaction comes to play as the ’interrelatedness of place’ [2]; clearly, the spatial experience linked to human perceived understanding is crucial and absolutely critical to enable a friendly place for aging. The human-centered design approach generates knowledge by taking the users’ need into account and professional stakeholders formulating viable solutions. This action-oriented knowledge for sustainability emerges when working in integrated ways with the many kinds of knowledge involved in the shared concept for the design, enhancement, and realization of a people-centric spatial realm. On one hand, ecological theory of aging highlights the physical contexts and the home environment in promoting or restricting quality of life and healthy aging; however, disparity in the meaning and translation toward the spatial dimension is still in the infancy stage. At an urban scale, an age-friendly city optimizes opportunities for health, participation, and security to enhance quality of life [39]. It should offer a supportive environment that enables residents to grow older actively within their families, neighborhoods, and civil society, and it offers extensive opportunities for their participation.




4.2. Urban Resilience: The Cohesion of a Social–Habitat Domains


Resilience has been widely discussed as an interactive and multifactorial process that involves unique aspects: the environmental context, the quantity and quality of vital events, and the presence of protective factors adhering and ensuring the necessary quality to maintain the living habitat. These conditions are irrevocably linked with sustainability in all its facets—social, economic, cultural, and environmental—and present enormous challenge and opportunity for the design community. Adequate social support demands a robust build-up of interpersonal relationship; the aging process is individual, multidimensional, and multi-determined in nature; it needs to be evaluated in relation to the positive aspects that can contribute to healthy aging or daily living needs. The most pressing challenge for the urban centers is to provide the adequate dwelling for the aging population.



Taiwan has been developing dwellings merely on a basic needs basis. Not only are the more refined features omitted, it is not even considered for specific users such as the older adults or mixed-age community. Based on the result of the factor analysis, three main themes seem to be in accord because of the myriad of inter-disciplinary exploration. Socially, active aging or aging-in-place both assume the place-based social linkage and support. While the community should provide the necessary social network, proper accessibility among members of the community stimulates the beneficial interaction. To illustrate the high levels of resilience, the aim of aging-in- place should be to align with the urban health resilience. To utilize design as a tool to adhere to the social-based spatial traits necessitates better understanding of the needs of the residents within the dwelling place. The aim is to activate and encourage better interaction among the users.



In an aging society, this type of thinking should be incorporated into the architecture design. From the design domain’s perspective, urban resilience is about holistically looking into what a given community needs; this includes the social, environmental and changes within the habitat such as extreme climate, earthquakes, floods, and disease outbreaks. The holistic and comprehensive approach of planning is integral to preparing for disasters and supporting older adults as they age in place. Indeed, the social–habitat factor is pivotal in the fulfillment of aging-in-place, which is followed by environmental linkage as correlating to social and habitat relevance to acquire the place attachment and well-being.




4.3. Aging in Place-Dwelling Criteria


Housing and other accessible environments including the type of accommodation, the location of accommodation, and the availability of necessary supports and care is pivotal in facilitating active aging-in-place. Sociocultural issues and personal well-being are currently the priorities of sustainable development as the human-centered approach, as people, culture, place and the living process



The research focuses on the social and habitat realm while incorporating the factors that the WHO deemed important to create an aging-friendly environment in an urban place. The social realm deals with social attributes; asides for affordability, the community connection and access to service are important in maintaining the cohesive place-based lifestyle and social well-being. Factors such as how an aging person can easily access and have the greatest mobility is key. The greatest accessibility afforded through design can stimulate social interaction. The habitat factor focuses on the physical environment within the housing place. The physical environment component is characterized by Ronald John [72] as the “impersonal environment”, which is mainly composed of the physical attributes of the neighborhood, or in this case, the place-of-aging.



The living environment and social integration are critically important for achieving the active aging as well; active aging is inseparable from the social interaction with family members, friends, and neighbors. For the built communities needing modification in the dwelling, efficient planning of the necessary retrofits within the building becomes a necessary move. Design experts must familiarize these needs to realize suitable spatial experience. However, to modify the dwelling to allow effective transition to aging-in-place, the dwellers must spend more cost and time as well as inconvenience. Spatially, the phenomenological approach of ‘place attachment’ observes three features in which the place becomes pivotal for aging-in-place, a familiarity of physical or spatial attributes; a strong attachment to the in-place social network; and reaffirmation of self by lifelong experiences in each place. Unambiguously, friendly and accessible spatial traits could still stimulate positively older adults experiencing exclusion and loneliness mismatches between personal needs and environmental options to fulfill these requirements, which can undermine well-being in later life. Furthermore, a failure in providing adequate place-of-aging could bring forth a psychological experience of inequality that has a profound effect on health. As such, aging-in-place is a goal that enables older adults to maintain a suitable lifestyle that is conducive to the independence in the daily life as well as a sense of wellbeing that contributes to a high quality of life in their home or in their community.





5. Conclusions


Considering that our aging society needs adequate dwelling and place for friendly interaction and communication as well for numerous activities to take place, this study ascertains that crucial policies to guide and encourage urban centers to fortify and enhance the spatial and social infrastructure are critical in maintaining the place-based advantage. In an aging society, communities necessitate design thinking to convert their public and personal amenities geared to the aging residents in accord with public institutional criteria. The process is faced with severe spatial-temporal challenges. Presently, the design guidelines necessitate architects/designers to execute and evaluate the strategies set by health care experts at their own discretion.



Taiwan has become part of the aging community while the infrastructure and service for the aging population continues to evolve. In the process, many new developments claim to incorporate aging-friendly features within the dwelling; they are mostly tech-related devices or sensors as an add-on element. The field of environmental gerontology is still at an early stage, making the inter-disciplinary advancement quite disparate. Most importantly, the spaces that the elders consider part of their daily life must be improved to ensure unobstructed mobility, taking into account adequate functional capacity and the space retrofit process in relation to aging.



This study ascertained that there is an awareness between both domains that space and place matter as they exemplify the essence of meaningful lifestyle in aging-in-place. There is divergence in opinions among domains; this raises an opportunity to calibrate critical parameters within the social and habitat realm. Spatially, the current practice and guidelines for implementing aging-in-place should look into the process of people and place-based definition. Design experts agreed that most attributes are purely within the design consideration, as human safety is placed at the upmost importance per code and practice ethic. However, design is defined as a singular attribute with similar importance as other attributes. As expected, health-care experts positively re-affirmed the WHO position and evaluated every attribute almost equally important. Faced with such disparity, the aim is to simplify to three leading factors or categories: that of the social and environment linkage as well as safety consideration. The revised assessment could essentially bridge the gap of deviation that each expert group may hold. As the common denominator for the interdisciplinary consensus, design intervention and implementation require the “user-centric” thinking to provide the friendliness factor into the habitat to strengthen the community and civic support. These considerations encourage the place attachment and, consequently, the desired urban resilience needed in the community. The reshuffled structure could be used as an applicable tool. Further study should expand the framework to define a user’s preference and in-place adaptation as parameters in the prototype development within the urban context.
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Figure 1. Percentage of those 65 years old to the total population in Taiwan; statistics from MOI 2022 and prepared by this study. 
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Figure 2. Development of dwelling feature thinking in Taiwan. Source: Lin, 2012, CEPD 2010. 
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Figure 3. Revised human-centric criteria for aging-in-place. Source: modified from WHO housing-friendly checklist. 
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Figure 4. Dimensional criteria and assessment value. 
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Figure 5. Comparative assessment result from health and design domain experts. 
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Figure 6. Aging-in-place dwelling criteria: (a) community connection; (b) access proximity, and (c) safety and security. 
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Figure 7. Criteria 5–8 result; (a) essential services; (b) design criteria, and (c) modification and maintenance. 
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Figure 8. Dimensional principles affecting the urban health resilience and aging-friendly housing. 
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Figure 9. Re-distributed criteria for aging-in-place. 
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Table 1. Factor analysis resulting in three main factors.
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	Criteria Consideration
	Design-Based Social Linkage
	Place-Based Environment Linkage
	People-Based Social Well-Being





	1. Affordability
	0.085
	0.217
	0.031



	2 Community Connection
	0.108
	0.467
	0.072



	2.1 Presence of outdoor private space
	0.222
	0.328
	0.149



	2.2 Overlooking to open or green space
	0.117
	0.324
	0.003



	2.3 Presence of sharing space
	0.050
	0.394
	0.125



	3. Access of public amenities
	0.013
	0.492
	0.002



	3.1 Proximity to health care
	0.385
	0.190
	0.002



	3.2 Proximity to community center
	0.475
	0.133
	0.079



	3.3 Proximity to retail shops
	0.157
	0.159
	0.375



	3.4 Public transport accessibility
	0.203
	0.069
	0.010



	3.5 Park accessibility
	0.478
	0.042
	0.000



	3.6 General service accessibility
	0.290
	0.021
	0.166



	3.7 Place of worship accessibility
	0.146
	0.007
	0.498



	4 Safety and security measures
	0.198
	0.063
	0.055



	4.1 Safety measure availability
	0.377
	0.024
	0.093



	4.2 Security against intruders
	0.545
	0.011
	0.042



	4.3 Private sharing space at home
	0.508
	0.000
	0.011



	5 Essential service availability
	0.365
	0.004
	0.157



	5.1 Heating system availability
	0.714
	0.010
	0.000



	5.2 Air conditioning/cooking equipment
	0.476
	0.062
	0.133



	5.3 Lighting availability
	0.263
	0.178
	0.107



	6 Design service
	0.276
	0.179
	0.190



	6.1 Housing area size
	0.315
	0.121
	0.292



	6.2 Room type selection
	0.444
	0.300
	0.031



	6.3 Layout variation
	0.591
	0.129
	0.012



	6.4 Accessibility at free will
	0.645
	0.057
	0.017



	7 Modification flexibility
	0.685
	0.067
	0.035



	8 Maintenance
	0.465
	0.116
	0.100







Note: bolded numbers denotes factors with relevant importance.
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